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Sustained tachycardia may be associated with dilated
cardiomyopathy that may improve after medical man-
agement of the tachycardia. Ventricular tachycardia due
to an ectopic focus is uncommon in children and rarely
presents as congestive heart failure. This report docu-
Ventricular tachycardia is uncommon in children with a
structurally normal heart. Recent reports (1,2) have dem-
onstrated that incessant ventricular tachycardia may be due
to the presence of a myocardial tumor or other anatomic
abnormality that may be surgically removed or destroyed
with resolution of the tachycardia. Incessant supraventric-
ular and ventricular tachycardia may be associated with
severe dilated cardiomyopathy. Resolution of the cardio-
myopathy after successful medical or surgical treatment of
supraventricular tachycardia has been reported (3-6). Res-
olution of a dilated cardiomyopathy after surgical ablation
of the ectopic focus of a ventricular tachycardia has not
previously been reported.
We report here a case of incessant ventricular tachycardia
in a child that resulted in severe cardiac dilation and dys-
function associated with severe mitral valve incompetence.
After surgical ablation of the ectopic focus and resolution
of the ventricular tachycardia, cardiac dimensions and sys-
tolic function returned to normal with complete resolution
of the mitral incompetence.
Case Report
Clinical history and findings. A 13 month old Hispanic
boy had been in good health until 2 weeks before admission
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© 1987 bv the American College of Cardiolozv
ments that severe dilated cardiomyopathy in a child was
caused by sustained ventricular tachycardia and that,
after cryoablation of the tachycardia focus, ventricular
function rapidly returned to normal.
(J Am Coil CardioI1987;9:231-4)
to a local hospital after weakness, lethargy and respiratory
difficulty were noted. On admission, he was in moderate
respiratory distress and an electrocardiogram was interpreted
as showing either supraventricular tachycardia or atrial fi-
brillation with aberrant conduction, with a heart rate varying
from 200 to 280 beats/min. A chest X-ray film revealed
cardiomegaly. Treatment with intravenous digoxin did not
decrease the rate of the tachycardia. After 3 days, he de-
veloped ventricular fibrillation and cardiac arrest. After re-
suscitation, procainamide therapy was started and the rate
of the tachycardia decreased to 180 to 200 beats/min. The
patient remained in extremely poor clinical condition re-
quiring ventilator support and continuous procainamide and
dopamine infusions. After 6 days, propranolol was given
enterally; however, the patient had two further cardiac ar-
rests within the next 24 hours and was resuscitated. Because
of the persistence of the wide complex tachycardia for over
10 days, he was transferred to this institution for further
evaluation.
On admission to this hospital, the child weighed 9.6 kg;
blood pressure was 119/73 mm Hg and respirations were
20/min with the patient maintained on a ventilator with
pancuronium paralysis. An electrocardiogram revealed a
heart rate of 180 to 215 beats/min with a wide complex
tachycardia and atrioventricular dissociation (Fig. I).
Echocardiography and electrophysiology. Two-di-
mensional echocardiography demonstrated a severe dilated
cardiomyopathy with a profoundly decreased ejection frac-
tion (Fig. 2a). Mitral valve incompetence was documented
by pulsed Doppler interrogation of the left atrium from the
apical four chamber position with the sample volume at the
posterior left atrial wall and pulmonary veins (4 + mitral
incompetence). Invasive electrophysiologic catheterization
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Figure I. Surface electrocardiogram
obtained on admission to this hospital
before electrophysiologic study show-
ing ventricular tachycardia with atrio-
ventricular dissociation . The ventric-
ular rate is 180 to 215 beats/min ;
the atrial rate is approximately 172
beats/min .
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confirmed the presence of ventricular tachycardia and sug-
gested that it originated from the left ventricle (Fig. 3).
Tachycardia focus ablation. Epicardial mapping , per-
formed in the operating room, demonstrated the tachycardia
focus on the posterobasal left ventricular free wall. This site
was considered too hazardous for a biopsy procedure. Per-
formance of cryoablation resulted in immediate cessation
of the ectopic ventricular tachycardia. However, after in-
fusion of isoproterenol , the tachycardia returned and a sec-
ond cryoablation was required . The patient was subse-
quently transferred to the postoperative intensive care unit
and maintained on a dopamine infusion. Two-dimensional
and Doppler echocardiography performed 2 hours after the
operation, when the patient had normal arterial blood gas
Figure 2. M-mode echocardiograrns . A, Pre-
operati ve during ventricular tachycardia (190
beats/min) showing severe cardiac dilation with
poor contractility and paradoxic ventricular
septal (VS) motion. Diastolic dimension of the
left ventricle (LV) is 4.9 cm (normal range 2.5
to 3.1 em). B, 2 hours aftercryoablation during
atrial pacing (100 beats/min) showing persist-
ent ventricular dilation and dysfunction. Left
ventricular diastolic dimension = 4.4 em. C ,
2 weeks after cryoablation during sinus rhythm
(95 beats/min) showing normalization of car-
diac dimensions and contractility . Left ven-
tricular diastoli c dimension is 3.2 em; short-
ening fraction is 31%. LVPW = left ventricular
posterior wall. ECG = electrocardiogram .
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Figure 3. Electrophysiologic record-
ing during ventricular tachycardia with
atrioventricular dissociation. The ven-
tricular rate is 224 beats/min; the atrial
rate is 160 beats/min. 1 From top to
bottom, electrocardiographic leads I,
aYF and Y6; right ventricular electro-
grams RY1, RY2 and RY3; high left
atrial electrogram (LRA Hi); His bun-
dle electrograms (H2 , H3) and femoral
artery pulse tracing (FAP).
fAP
and electrolyte values, showed that the left ventricular dys-
function persisted during an atrial paced rhythm at 100
beats/min (Fig 2b) and that severe mitral incompetence per-
sisted (Fig 4A). The patient was maintained on dopamine
infusion and extubated approximately 7 days postopera-
tively. On the 8th day during normal sinus rhythm, ven-
tricular tachycardia recurred with a different QRS config-
uration; it was controlled with oral quinidine, 100 mg every
6 hours.
Echocardiography after treatment. Two weeks post-
operatively, while the patient was being treated with dig-
oxin, diuretic drugs and captopril, repeat echocardiography
demonstrated that the left ventricular dimensions had de-
creased to normal, with normal systolic function (shortening
fraction 31%) (Fig. 2c) and no mitral valve incompetence
detectable by Doppler study (Fig 4B). The patient was clin-
Figure 4. Pulsed Doppler echocardiograms. A, Obtained 2 hours
after ablation of tachycardia focus, demonstrating mitral regur-
gitation with the sample volume placed in the posterior left atrium
from an apical four chamber view. B, Obtained 2 weeks after
ablation, showing no mitral regurgitation. The sample volume is
near the mitral valve leaflets in the left atrium.
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ically completely recovered and was discharged from the
hospital 3 weeks postoperatively on a regimen of oral quin-
idine, 150 mg every 6 hours, with no evidence of break-
through ventricular tachycardia . He continues to be clini-
cally well without recurrence of tachycardia 12 months after
ablation and is taking no medication .
Discussion
Tachycardia-related cardiomyopathy. Severe cardio-
myopathy has been previously reported in patients with chronic
sustained supraventricular tachycardia. Resolution of that
cardiomyopathy has accompanied ablation of the tachycar-
dia focus in some cases (3-6). This report documents that
cryoablation of a ventricular tachycardia focus resulted in
rapid and complete resolution of profound cardiac dilation
and dysfunction associated with severe mitral valve incom-
petence . This was accompanied by rapid clinical resolution
of congestive heart failure .
The surgical ablation of ectop ic tachycardia foci due to
ventricular tumors and other abnormalities was recently re-
ported (1,2). These tumors range in morphologic appearan ce
froin superficial discret e epicardial lesions to those that form
a diffuse covering of the entire endocardial surface. The
histologic findings may be nonspecific; the tumors may
appear as glycogen-filled cells or normal cardiac tissue or
they may resemble histiocytes. Ventricular tachycardia due
to these tumors is usually completely refractory to medical
management. After surgica l treatment, the tachycardia is
either completely abolished or, as in our case , changes in
characteristics so that it can be medically managed with
conventional drugs. Although no histologic evaluation of
the focus was feasible in our case, it is likely that a tumor
or other structural lesion was responsible for the child's
tachyc ardia.
Resolution of cardiomyopathy. When tachycardia and
seve re cardiomyopathy occur together, the cause and effect
relation is difficult to establi sh (7). However , the rapid res-
olution of objective evidence of diffuse cardiomyopathy
after restoration of sinus rhythm proves that our patient 's
reversible cardiomyopathy was causally related to the tachy-
cardia and was not due to a coexistent cardiomyopathy in
this otherwise normal child. The presence of ventricular
dysfunction at a normal heart rate immediately postopera -
tively and its persistence for several days show that it was
not merely rate related but due to true dysfunction of the
ventricular myocardium. It is possible that a dyssynergic
ventricular contractile pattern during sustained ventricular
tachycardia would have a more profoundly deleterious effect
on the ventricular myocardium than would supraventricular
tachycardia not utilizing a bypass tract for anterograde con-
duction . The persistence of the ventricular dysfunction for
several days may indicate that the sustained rapid rate was
a more prominent causative factor. In any patient with in-
cessant tachycardia and signs of cardiomyopathy, all mea-
sures should be attempted to ablate the tachycardia focus
regardle ss of the apparent sever ity of the ventricular dys-
function, because there is optimi sm for resolution of even
severe cardiac dysfunction .
Medical treatment. Care must be exercised in the med-
ical management of tachycardia in such young children. The
young child's heart is so small that truly wide (> 0. 12 s)
QRS complexes are unusual. If there is question as to whether
a tachycardia is supraventricular or ventricular, digoxin or
verapamil should not be used and electrical cardioversion
or procainamide should be employed .
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